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An Analysis of the Possible Association Between Sulphur in 
Gasoline and Adverse Health Outcomes 

An Overview Report by an Expert ScientiHc Panel 
EXECUTIVE SUMMARY 

Environment Canada is planning to promulgate regulations to limit the concentrations of sulphur 
in gasoline. The rationale for these regulations is based largely on the supposed assodations 
between vehicular sulphur emissions and adverse human health outcomes predicted by the Health 
and Environmental ElBfects Panel (KEEP, 1997). KEEP (1997) relied on selected studies from 
the available epidemiological literature that focussed on testing the possible association between 
sulphate air pollutants and adverse health outcomes. KEEP (1997) considered sulphate to be an 
overall surrogate for oth^ vehicular emissions and followed the hypothesis that the reduction of 
sulphur in gasoline would coinddentally reduced other emissions from vehicles, thereby leading to 
economic benefits from improvements in public health. 

This report summarizes an analysis, conducted by an Expert Sdentific Panel of clinical 
respirologjsts and epidemiolo^sts, of the likelihood of a causal assodadon between sulphur in 
gasoline and adverse health outcomes or conditions. The methodology used in this analysis 
involved the application of the Public Health Management Framework that has been used 
traditionally to effectively manage human diseases. Such a framework is being adopted by Health 
C a n ad a as one part of the underpinnings of the proposed Canada Health Act. Long-standing 
scientific prindples for the analyses of the likelihood of causality of assodation, induding the 
uncertainties in the available information, were used in the t^plication of the available published 
data to the Public Health Management Framework. 

The condusions of the Expert Sdentific Panel are: 

i) Except for ozone, the uncertainties in the available epidemiolo^cal mfonnauon are too 
great to condude there is a reasonable likelihood of a ca u sal association between specific 
components of air poUution, including sulphates, and adverse health outcomes or 

conditions. j u • t 

ii) Due to the large uncertainties leading to our first condusion expressed above m i), p us 
the observation of the extremely small contributions of sulphur from gasoline to total 
sulphate emissions into the environment from all sources, the evidence is not persu^ive 
that limiting the sulphur concentrations in gasoline per se would result m measura e 

improvements in public health. j u • i e 

iii) Due to the large uncertainties leading to our first conclusion express a ove in i), p u 
the small reductions in other air pollutants in vehicular emissions t at cou e 

from reducing the concentrations of sulphur per se in gasoline, su p ate 
to be a good surrogate for total air pollutants, contrary to the cone usion y 
(1997). 


I 


«"<l«'“ of the likelihood of a causal 

oiitmmA ^ episodic elevations in total air pollution and adverse public health 

^ exacerbation of preexisting diseases, particularly of the respiratory 

system, and possibly the cardiovascular system. 

as on conclusion iv), plus the information showing the contribution of vehicular 
enussions, combined with specific meteorological conditions, to episodes of elevated air 
po ution, the control of vehicular emissions is important in reducing adverse health 
outcomes from total air pollution. 

vi) There may be technical reasons for the limitation of sulphur in gasoline to ensure the 
successfol operation of vehicle emission control systems to achieve the objectives of 
conclusion v); however, these reasons are unrelated to any direct health benefits that could 
be derived fi’om limiting the concentrations of sulphur in gasoline per se. 

vii) Effective strategies can be implemented to immediately produce reductions of adverse 
health outcomes fi’om total air pollution. Several management strategies particulaily in the 
areas of exposure management, and disease surveillance and intervention are briefly 
discussed in this report. 

We agree with the analysis of the HEEP (1997) report that the overall analysis of the available 
information shows there is a reasonable likelihood of causality of association between total air 
pollution and adverse health outcomes. The major reasons for the difference between the final 
conclusions of the HEEP (1997) report and those from the analysis in our report, arise fi’om the 
following: 

i) The selection by HEEP (1997) of specific studi^ on sulphates for thdr analyses, without 

using the wdght of available e\dd^^ fiohf avdl^le epidemi6tegtcal studies, including 

clinical-type exposure studies, to analyse die'uno^tainties of the likelihood a causal 
association between sulphates and adverse health outcomes. 

ii) The reliance of HEEP (1997) on sulphates as a surrogate for emission reductions, in the 
face of the extreme uncertainties of the likelihood of causal assodation between sulphates 
and adverse health outcomes. 

iii) The rejection by HEEP (1997) of the existence of a threshold exposure-response 
relationship, even though such a relationship is clearly demonstrated in clinical-type 
chamber studies, with other pollutants such as ozone and sulphur dioxide where exposures 
are known. 

The above reasons for the differences in conclusions mean it is highly unlikely that measurable 
improvements in public health protection can be achieved by following the recommendations in 
the HEEP (1997) report for stringent limitations of the concentrations of sulphur in gasoline, 
taken in isolation, without consideration of other sources of air pollution. 
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EXPERT SCIENTIFIC PANEL 

The Expert Scientific Panel for this report comprised two panels. 

1. Document Preparation Panel; 

Dr. Mark Utell, 

Department of Medicine 

University of Rochester School of Medicine 

P.O. Box 692, Med 3-5431 

New York 14642-8692, USA 

Dr. Paolo Renzi, 

Centre hospitalier de TUniversite de Montreal 
Pavilion Notre-Dame, Room Z-8905 
1560 rue Sherbrooke Est 
Montreal, Quebec 
H2L 4M1 


2. Peer Review Panel: 

Dr. Susan Tarlo 

Gage Environmental and Occupational Health Unit 
223 Collie St., University of Toronto 
Toronto, ON M5T 1R4 

Dr. John DouU 

Professor Emeritus, Pharmacology, Toxicology and Therapoitics 
School of Medicine, University of Kansas Medical Center 
3901 Rainbow Blvd., Room 1018A 
Kansas City, KS 66160-7417 

Dr. Elizabeth Delzell 

Department of Epidemiology 

School of Public Health, University of Alabama 
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This report was prepared und th 

as identified on the previous naoe scientific direction of the Expert Scientific Panel 

statistical epidemiology clinir i» ♦* ^ selected to provide scientific expertise in 

with diseases of relevanr. ♦ • niedicine and toxicology; and practical clinical experience 

relevance to atr pollution. The panelists was divided into two groups: 


Document Preparation Exper t Scientific Panel provided scientific advice 
unng the preparation of the report, and addressed critical scientific issues 
pertinent to the objectives of the report; and 

The Peer Review E x pert Scientific Panel r eviewed the report, and provided a 
critical analysis of the issues prior to finalization of the report. 
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Panel Coordinator 
Project and Report Manager 
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